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1.1 AUTHORIZATION

The work reported herein was performed under contract DACW
33-81~C-0030, Work Order No., 8 dated 9 July 1981,

1.2 PURPOSE

The purpose of the subsurface investigation was to
determine the subsurface conditions at the East Boat Basin, Cape
Cod Canal, Sandwich, Massachusetts.

1.3 SCOPE OF THE INVESTIGATION

Five test borings were drilled at the locations shown on
Figure 1, Work was conducted between 13 July and 23 July 1981 by
Briggs Engineering and Testing Company. The inspector's shift
reports are included in Appendix A and the field boring logs are
included in Appendix B.

1.4 SUBSURFACE CONDITIONS

Our knowledge of the subsurface conditions at the site is
based on the results of the field investigations described in
Section 1.3.

The site is underlain by heterogeneous deposits of cohesive
and noncohesive soils, In Borings FD-1 and FD-4, located at the
southern end of the site, there is a wide variation in soil type
and strata thickness, In the upper 13 feet silty sand (SM), clavyey
silt (ML) and peat (Pt) containing roots and wood were
encountered. This material is underlain by stiff to hard clayey
silt to a depth of 42 ft, followed by a transition to silty sand
and to gravelly sand at 48 ft,

In Borings FD-2, FD-3, and FD-5 which are located at the
northern end of the site, the so0il appears to be comprised
predominately of compact to dense silty sand and gravelly sand. A
stratum of hard clayey silt was encountered between 27 and 40,0 ft
in boring FD-2.

Groundwater level readings were taken in all borings. The
readings indicate that the groundwater level varies from el 2.3 ft
MSL in Boring FD-5 to el 8.4 ft MSL in Boring FD-2.



1.5 QUALITY ASSURANCE

We hereby certify that the following equipment and
procedures were used to perform the subsurface investigation
described in this report,

1.5.1 gGeneral

All work was conducted in accordance with the procedures
outlined in ASTM D-1586, Penetration Test and Split-Barrel
Sampling of Soils, and D-1587, Thin-Walled Tube Sampling of Soils,

l1.5.2 Records

NED Forms 58 and 58A, dated March 1971 entitled "Field Log
of Test Boring" were used to record pertinent boring data. All
boring logs include the following:

a, Hole number and location.
b. Make and model designation of equipment.
¢. Type of drilling and sampling operation by depth.

d. Dates and time by depth when drilling and sampllng
operations were performed.

e. Depths at which samples were recovered or attempts were
made to sample. Classification of the soil in
accordance with ASTM D-2487 and D-2488. Indication of
penetration resistance such as drive hammer blows given
in blows per penetration depth for driving sample
spoons.

f. Length of sample recovered per run.

g. Depth to bottom of hole.
1.5.3 Egquipment

The equipment and type of tools used are described below.

a. Core Drills: The drills used were modern, hydraulically
driven rotary head units manufactured by Acker Drill Co,

b, Samplers: The equipment employed to obtain soil samples
was either a 1 3/8 inch I.D. by 24 inch split-barrel
sampler with a ball check head and spring type retainers
or a 3 inch I.D. by 30 inch thin wall tube sampler.

c. Drive Hammers: Drive hammers for advancing the
split~barrel sampler weighed approximately 140 lbs.



d. Casing and Rods: HW flush joint casing was used to keep
the boreholes open, AW drill rods were used for the
borings.

1.5.4 Procedures
1.5.4,1 Split-Barrel Sampling

a. Boreholes were advanced by sampling in which a 1 3/8
inch by two foot split~barrel sampler was advanced below
the bottom of the casing into undisturbed soil by the
impact of a hammer weighing approximately 140 pounds
falling 30 inches. Refusal was defined as 100 blows for
one foot of penetration,

b, The sample spoon shoes were kept reasonably sharp at all
times. Dull, bent, or otherwise damaged samplers were
not used. In general, sampling was accomplished to a
depth of not more than two feet below the bottom of the
casing, after which the casing was advanced to the
previously sampled depth and cleaned out using
appropriately sized roller bits and side discharging
chopping bits,.

c., Samples were classified in the field immediately
following the taking of the sample. Classification was
in accordance with ASTM D-2487 and D-2488.
Representative samples were taken from each sampling run
and placed in 16 oz. glass jars with hermetically sealed
lids, Jars were labeled with sample number, sampling
interval, boring number, date, Ilocation, penetration
resistance and soil description. A chain of custody log
was maintained documenting custody of the samples
between the field and transportation and delivery to the
laboratory.

1.5.4.2 Undisturbed Sampling

Where fine-grained soils were encountered, the borehole
was advanced by hydraulically pressing a 3" I.D. by 30"
tube 24 " into undisturbed soil or to refusal. Due to
the stiffness of the fine-~grained soils and the presence
of gravel and small cobbles, it was not possible to
obtained undisturbed samples.

Certified‘;4 August 1981

W

David S. Campbell, P.E.
Massachusetts No. 29145

STETSON
CAMPBELL




BRIGGS ENGINEERING CORPORATION
Chain of Custody Log
Prodject: _Sul £ I tigation — East Boat Pasi
Itemss Tubes None

Bottles _ . None

Jar Samples 59

. Other _Nonpe
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BRIGGS ENGINEERING CORPORATION
WEEKLY SAFETY MEETING
TO: Safety Office, NED

FROM: Field Engineer Date held_l1l3 July 1981

THRU: Project Engineer Time 0800hrs

Weekly safety meeting was held this date for the following personnel:
Contract No._ DACW _33-81-C~0030 Personnel present:C. Reil

Work Order No, 8 J. Mpllilen
Conducted By: R, Bukoski J. Shelkey

1. Subjects discussed (Note, delete, or add}:

X¥ Individual Protective Egquipment -
Prevention of Falls -
X Safe Lifting Techniques -
. Emergency Communications -
Fire Prevention -
Sanitation, First Aid -
X Tripping Hazards - trash, hose, nails in Lumber -
Staging, Ladders, Concrete Forms -
Hand Tools -~
Portable Power Tools -
Woodworking Machinery -
Bquipment Maintenance (Zero defects) -
Hoisting Equipment -
Ropes, Hooks, Chains and Slings -
Electrical Grounding, Temporary Wiring -
Lockouts for safe clearance procedures -
- Electrical, pressure, moving parts -
Welding -
Excavations -
Loose Rock and Steep Slopes -~
Explosives -
Water Safety -
Other -

Prepared by: Equ 4&th&&kf At

Field Engineer

-

2. Exposure:
For the period of 13 July to 17 July 1981, covering 4 men for
42.5 man-hours per man for a total of 170 man-hours.

LS

Signature: <z::::L77’:::;::>//’/,

Project Engineer

3. Forwarded: NED, Waltham, MA



BRIGGS ENGINEERING CORPORATION
WEEKLY SAFETY MEETING
TO: Safety Office, NED
FROM: Field Engineer Date held 20 July 1981

THRU: Project Engineer Time 0730hrs

Weekly safety meeting was held this date for the following personnel:

Contract No._DACW 33-81-C-0030 Personnel present:C, Reil
Work Order No. 8 J. Mullen =~

Conducted By:_ R, Bukoski J. Shelkey

1. Subjects discussed (Note, delete, or add);

x Individual Protective Equipment -
X Prevention of Falls -
¥ Safe Lifting Techniques -

Emergency Communications -

Fire Prevention -

Sanitation, First Aid -
X Tripping Hazards - trash, hose, nails in lumber =~
Staging, Ladders, Concrete Forms -
Hand Tools -~
Portable Power Tools -
Woodworking Machinery -
Equipment Maintenance (Zero defects) -
Hoisting Equipment -
Ropes, Hooks, Chains and Slings -
.Electrical Grounding, Temporary Wiring -
Lockouts for safe clearance procedures -
_Electrical, pressure, moving parts -
Welding -
Excavations -
Loose Rock and Steep Slopes -
- Explosives -
Water Safety -
x Other - Brush Clearing Equipment Safety

Prepared by: ,QM W N

Field Endineer

MR

2. Exposure:
For the period of 20 July to 23 July, 1981, covering 4 men
for 35 man-hours per man for a total of 140 man-hours.

\ ) _
Signature: ééii;i%?ﬂzﬁ‘f::i::::%;///

Project Engineer

3. Forwarded: NED, Waltham, MA



APPENDIX A
Shift Reports



Briggs Engineering Co.
Shift Report
DATE: 7-13-81

SHIFT NO: [ 1 )
PROJECT: East Boat Basin - Sandwich, MA

INSPECTOR: Ronald F. Bukoski

TIME: 0800 -~ 1600 COMMENTS

This report summarizes the work performed at the East Boat
BRasin, Sandwich, MA for 13 July 1981,

Arrived on site at 0715 hrs. to locate Boring FD-1, However,
due to thick brush conditions and no tools to clear a path to
the boring location, Boring FD-3 was located instead.

The drillers arrived on site at 0800 hrs. and a safety
meeting was held. The drilling rig was positioned over FD-3
and drilling began. A boulder was encountered at 16.3'. A
roller bit was used to attempt to drill through the boulder.
This was not successful. To determine the size, the boulder

was cored from 16.5' to 18.3' followed by a split-spoon
sampling from 18.,5' to 20.0°',

The following table summarizes the work performed today.
Arrived: 0800

Safety Meeting & positioning of

drilling rig on FD~-3 1 hr.-15 min.
Drilling 4 hrs.~55 min,
Rain Delay-thunderstorm 35 min.
Drilling 60 min.
Clean—~up 15 min.
Summary: Soil Sampling 20.0 £t

Mob & Demob 90 min,

Rain Delay 35 min,



Briggs Engineering Co.
Shift Report

DATE: 7-14-81

SHIFT NO: [ 1 )}

PROJECT s East Boat Basin -~ Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0730 - 1600 COMMENTS

Today was the second day of drilling at the East Boat Basin,
Sandwich, MA. A 2' boulder was encountered at a depth of
16.3' in Boring FD-3 yesterday. The boulder could not be
broken, and prevented the further advancement of the casing.
The boring was relocated 6' closer to the service road, on a
line perpendicular to the road. The 4" casing was driven to a
depth of 20.0', the maximum sampling depth previously
obtained, where sampling began. A small cobble was
encountered at 20.0'. Split spoon sampling was accomplished
at 20.5' with refusal at 22.0'. The boring was terminated and
the rig moved to Boring FD-4,

The following table summarizes the work performed today.

Arrived: 0730

Mob & relocated on FD-3A 1 hr.-30 min,
. Drilling 2 hrs.~-00 min,
Rain Delay-thunderstorm 10 min,
Drilling 1 hr.~50 min,
Rain Delay-—-heavy shower : 25 min,
Demob & set~up on FD-4 1 hr.-50 min.
Drilling . 30 min,
Demob for the day 15 min.
‘Summary: Soil Sampling 29.0 £t

Casing Removed 20,0 £t

Moving Time - 215 min.

Rain Delay 35 min.



Briggs Engineering Co.
Shift Report
DATE: 7-15-81
SHIFT NO: [ 1 ]

PROJECT : East Boat Basin — Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0745 -~ 1630 COMMENTS

Today was the third day of drilling at the East Boat Basin,
Sandwich, MA. Sampling proceeded from a depth of 7.0' in
Boring FD~4, Two attempts were made to obtain shelby tube
samples, at depths of 7.0' and 9.0'., The first attempt
resulted in only 0.3' recovery, because wood became wedged in
the tip of the shelby tube. The recovery in the second

~ attempt was 1.0'. However, the tube was badly dented and the
soil (muck) disturbed. The samples from these tubes were
placed in sample jars. Refusal was encountered at 13.5' and
the boring was terminated. The drilling rig was then moved to
Boring FD-5. Drilling proceeded smoothly on FD-5, with
sampling to 21.5' today. o

The following table summarizes the work performed today.

Arrived: 0745

Set~up equipment 45 min.
Drilling 1 hr.-55 min.
Moved from FD~4 to FD~5 2 hrs.~05 min.
Prilling ' 3 hrs,.-40 min,
Clean-up 20 min.
Summary: Soil Sampling 28.0 £t

Casing Removed - 12.0 £t

Moving Time - 190 min.

Undisturbed Samples 2



Briggs Engineering Co.
Shift Report

DATE: 7-16-81

SHIFT NO: [ 1 ]

PROJECT: East Boat Basin - Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0735 - 1535 . COMMENTS

Today was the fourth day of drilling at the East Boat Basin,
Sandwich, MA. Drilling proceeded smoothly on Boring FD-5,
from 21.5' to 50.0', the bottom of the boring. No fine grain
soil strata were encountered in which shelby tubes could be
pushed,

The following table summarizes the work performed today.

Arrived: (0735

Set-up equipment 25 min.
Drilling 7 hrs.-20 min.
Clean—up 15 min,
Summary: Soil Sampling 28.5 ft

Moving Time - 40 min.



Briggs Engineering Co.
Shift Report

DATE: 7-17-81

SHIFT NO: [ 1 ]

PROJECT ¢ Bast Boat Basin - Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0700 - 1600 COMMENTS

Today was the fifth day of drilling at the East Boat Basin,
Sandwich, MA, Sampling in FD-5 was completed to a final depth
of 50.0"' yesterday. The casing was removed and the rig moved
to Boring FD-1. The move to FD-1 was difficult because of
brush and briars obstructing the route to the boring
location. In addition, no water was readily available for
drilling.

Once finally set-up at the boring location the drilling
proceeded slowly because of frequent sampling and one attempt
to push a shelby tube, which resulted in little recovery due
to a change in soil. The subsurface strata near the surface
were generally quite thin, generally less than several feet
thick, and were quite variable in composition.

The following table summarizes the work performed today.

Arrived: 0700

Equipment preparation FD-5 15 min.
Removed Casing 1 hr.-20 min,
Move from FD-5 to FD-1 2 hrs.-15 min.
Obtained water 40 min.
Drilling 2 hrs.-45 nin,
Clean-up 15 min.
Summary: Soil Sampling 22.0 £t

Casing Removed 48.0 ft

Moving Time . 205 min.

Undisturbed Samples 1



Briggs Engineering Co.
Shift Report

DATE: 7-20-81

SHIFT NO: [ 1 ]

PROJECT ¢ Bast Boat Basin - Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME: 0730 - 1530 COMMENTS

Today was the sixth day of drilling at the East Boat Basin,
Sandwich, MA, A weekly safety meeting was conducted following
the arrival of the drillers at 0730 hrs. Drilling and soil
sampling then continued in Boring FD-1 from 22.0' to 40.0°'.
Drilling proceeded rather slowly because of the length of
time it took to wash out the 4" I.D. casing before sampling.
In addition, a shelby tube was attempted at a depth of 33.0°.
However, the tube could not be pushed due to the stiffness of
the soil, A light rain began falling at 1330 and
progressively became heavier as the afternoon wore on. This
also caused the drilling rate to be slowed because of wet
equipment.

The following table summarizes the work performed today.

Arrival Time 0730

Eguipment preparation FD-5 35 min.
Drilling 7 hrs.-10 min,
Clean—-up 15 min,
Summary : S0il Sampling 18.0 ft.

Moving Time - 50 min,

Undisturbed Samples 1



DATE :

Briggs Engineering Co.
Shift Report
7-21-81

SHIFT NO: [ 1 ]
PROJECT s Bast Boat Basin - Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME:

0730 - 1530 COMMENTS

Today was the seventh day of drilling at the East Boat Basin,
Sandwich, MA. Work began at 0730 with the completion of
drilling and sampling Boring FD-1 from 40.0' to 50.0'. Upon
the completion of drilling casing was removed. The process of
removing the casing was difficult and progress was slow from
48.0' to 15.0' below the existing surface. Once the casing
was removed the drilling rig was moved from FD-1 to FD~2.

While on route from FD-1 to FD~2 the drilling rig and truck
became bogged down on a small pile of gravel. The truck and
drilling rig were freed after leveling the pile of gravel and
placing planks under the wheels of the drilling rig. Drilling
then proceeded to a depth of 6.5' on Boring FD-2 without any
problems,

The following table summarizes the work performed today.

Arrival Time 0730

Equipment preparation 15 min,
Drilling 3 hrs.~15 min,
Removed Casing 3 hrs,.-00 min.
Moved from FD-1 to FD-2 1 hr.-50 min.
Drilling 25 min.,
Clean-up 15 min,
Summary : Soil Sampling l16.5 ft.

Casing Removal 48,0 ft.

Moving 140 min.



DATE 3

Briggs Engineering Co.
Shift Report
7-22-81

SHIFT NO: [ 1 ]
PROJECT: East Boat Basin - Sandwich, MA
INSPECTOR: Ronald F. Bukoski

TIME:

0730 ~ 1630 COMMENTS

Today was the eighth day of drilling at the East Boat Basin,
Sandwich, MA, The drilling crew arrived at 0730 to continue
drilling of Boring FD-2, The drilling was continued from a
depth of 6,5' to 33.0' for the day. No significant problems
were encountered in drilling today. A stratum of saturated,
medium to fine sand, from 15,0' to 25.0' did present a
problem in recovering a sample, Following five attempts using
various types of sampler traps, the hopes of obtaining a
sample was abandoned, A sample of the sand from the casing
wash-water was taken between 15.0' and 18.0'. No material
suitable for shelby tube sampling was encountered.

The following table summarizes the work performed today.

Arrival Time 0730

Equipment preparation 15 min.
Drilling 8 hrs,-15 min.
Equipment clean—up & maintenance .30 min,
sSummary : Soil Sampling 26,5 ft.

Moving Time - 45 min.



Briggs Engineering Co.
Shift Report
DATE: 7-23-81
SHIFT NO: [ 1 ]

PROJECT : East Boat Basin - Sandwich, MA
INSPECTOR: Ronald F., Bukoski

TIME: 0730 - 1630 COMMENTS
Today was the ninth day of drilling at the East Boat Basin,
Sandwich, MA. The drilling crew arrived at 0730 to complete
Boring FD-2. The drilling proceeded from a depth of 33.0' to
50.0'.

The following table summarizes the work performed today.

Arrival Time 0730

Equipment preparation 30 min.
Drilling 1 hr.-50 min,
Equipment maintenance 1. hr.-00 min,.
Drilling 3 hrs.-25 min.
Removed casing 1 hr.-45 min.
Demob rig & equipment 30 min,
Summary s Soil Sampling 17.0 ft.

Casing Removed 36.0 ft.

Moving Time 120 min.
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Field Boring Logs

East Boat Basin
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In ancient times .
Greek and Hindu philosophers
believed that there were

four elements in the material universe FIRE
— EARTH, AIR, FIRE and WATER.
Over the years
man’s knowledge has expanded
and the world of materials
is now known to be extremely complex.
The unravelling of these complexities
is the continuing goal of
Briggs Engineering & Testing Company.

WATER

BRIGGS

=Ngineering and Testing

164 Washington Street, Norwell, Massachusetts 02061 Telephone (617) 773-2780
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